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Problem Statement:

Determine loading stress required to be resisted by shoring.

Method of Solution:

1. Determine soil type

2. Determine angle of friction

3. Determine the soil pressure on shoring or trench box
4. Determine distribution of soil pressure.
Assumptions:

1. Soil type is the same throughout the site.
2. Information provided by INEEL is correct.

Sources of Formulas and References:
Geotech Soils Report, WAG 1 TSF-09/18

Soil Mechanics
NAVFAC DM-7-1
May 1982
Pg7.1-147

Soil Mechanics

NAVFAC DM-7-1 DM 7-2
March 1971 May 1982
Pg7-9-2 Pg 7.2-62

Calculation:

See attached.

Shoring Available with Existing Stresses:

Based on existing stresses and per Speed Shore’s manufacturer’s tabulated data for double-wall trench shield,
model TS-1024-DW8 has a 24 foot length, a shield capacity of 1,100 psf, which is above the required
calculated stress of 671 psf, and is allowable for up to 22 feet of depth for type C(60) soils. Two 10-foot deep
shields can be stacked to a total depth of 20 feet, which is adequate for the expected excavation of 20 feet.
Two TS-1024-DW8s will accommodate a 48-foot long excavation length. Reinforced steel plates can be
welded to ends of shields to provide total enclosure of excavation.

Speed Shore trench shields are designed and certified by Registered Professional Engineers, are made of
steel construction, can be customized to accommodate the V-tank site conditions and are commercially
available. Speed Shore trench shields or a similar product are recommended for this application.

Summary of Results:

Soil function angle = 32 degrees
Soil Cohesion =0

Soil Type = SW-SP

Stress on shoring = 671 psf

Q:\WP\INEEL Draft Final\Calculations Draft Fina\ABQOS-CE001-RAD\ABQ-05 CE001 9-27-01.doc
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Correlations of Strength Characteristics for Granular Soils
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TABLE 9-1
Typical Properties of Compacted Materials

and are obtained from USBR data.

(....) indicates insufficient data svailable for sn estimate.

Typical vnl‘ne of Typical strength characteristics
Range of R f compression Typical Range of
Group maximum o;.tli‘l:u; AL At 3.6 . . coeﬂ’i'::ient of Range of subgrade
Soil type dry unit X : Cohesion . @ (Effective ops & modulus
symbol . moisture, tsf esf Cohesion permeability | CBR values
weight, (20 psi) (50 psi) {(as com- stress . k
percent P P (saturated) 1 Tan¢ ft/min. b/ea i
pef petcent of original pacted) psf envelope) /cu in.
height pst degrees
GW Well graded clean gravels, 125 -13S| 11-8 0.3 0.6 0 0 >38 >0.79 S % 10-2 40 - 80 300 - $00
gravel-sand mixtures.
GP Poorly graded clean gravels, 115-125 | 14-11 0.4 0.9 0 0 >37 >0.74 10-! 30 - 60 250 - 400
gravel-sand mix.
GM Silty gravels, poorly graded 120-135 | 12-8 0.5 ) R >34 >0.67 >10-¢ 20 - 6O 100 - 400
gravel-sand-silt.
GC Clayey gravels, poorly graded 115-130| 14-9 0.7 1.6 |......... P >31 >0.60 >10-7 20 - 40 100 - 300
gravel-sand-clay.
Sw Well graded clean sands, gravelly [ 110-130 | 16-9 0.6 1.2 0 0 38 0.79 >10-3 20 - 40 200 - 300
] sands. - e —
b SP | Poorly graded clean sands, 100-120 | 21-12 0.8 1.4 0 0 37 0.74 >10-3 10 - 40 200 - 300
sand-gravel mix.
SM Silty sands, poorly graded sand- | 110- 125 | 16 -11 0.8 1.6 1050 420 34 0.67 5x 10-S 10 - 40 100 - 300
\_ silt mix, —— " A
SM-S mx with slightly [ 110-130 [ 15- 11 0.8 1.4 30— | 33 | 0.66 2x10°6 | ...........
plastic fines.
sC Clayey sands, poorly graded 105-125{ 19-11 1.1 2.2 1550 230 31 0.60 s x 10-7 5-20 100 - 300
sand-clay mix.
ML Inorganic silts and clayey silts . | 95-120 | 24 - 12 0.9 1.7 1400 190 32 0.62 10-§ 15 or less 100 - 200
ML-CL | Mixture of inorganic silt and clay [ 100 - 120 | 22-12 1.0 2.2 1350 460 32 0.62 $Sx10-7 | ...l
CL Inorganic clays of low to med. 95-120 | 24-12 1.3 2.5 1800 270 28 0.54 107 15 ot less 50 - 200
plasticity.
OL Otrganic silts and silc-clays, low 80-100 ) 33-21 | ....ovvi ]evnnenne eneeiina oo e beea b el S or less 50 - 100
plasticity.
MH Inorganic clayey silts, elastic 70 - 95 40 - 24 2.0 38 1500 420 25 0.47 § x 10-7 10 or less $0 - 100
silts.
CH Inorganic clays of high plasticity 75 - 105 36 - 19 2.6 3.9 2150 230 19 0.35 10-7 15 or less 50 - 150
OH Organic clays and silty clays ... ] 65-100) 45-21 | ........ |oeviivnie ] viinvniien oevannnen | vvevaan boeoa e S ot less 25 - 100
Notes:
1. All properties are for condition of *standard Proctor® maximum 3. Compression values are for vertical loading with complete lateral
density, except values of k and CBR which are for *modified confinement. .
Proctor” mazimum density. 4. (D) indicates that typical property is greater than the value shown.
2. Typical strength characteristics are for effective strength envelopes
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COHESIVE SOIL,NO

GRANULAR SOIL FRICTIONAL RESISTANCE COMBINED COHESION AND FRICTION

ACTIVE PRESSURES

MOVEMENT HORIZONTAL T3 6 it
TR v—"—"w- \ b2 v.C.o
N %7 TENsoN zone Nt FAILURE
\
\]_¢ TENSIONZONE 5 ¢ " SURFACE
$=0
= FAILURE
SURFRACE
Pa
Pa
~1 Aas°
- p— zo=(—2}) TAN (45+ $/2)
Ka=TANZ (45-¢/2) Zo=2¢C/Y Op - vz, TANZ(45—¢/2)—2CTAN(45-¢/2)
Gp=KAYZ OAYZ-2C ac2 Pa - (T)TAN2(45—¢/2)-zcmm(46-¢;§)
Pa=Ky Y H2/2 PazyHY/2-2CH+ S~ +2C2/y

PASSIVE PRESSURES
p—q2C

Lonune
% /45 SURFACE

MOVEMENT

FAILURE
SURFACE

2CTAN (45+¢/2)

,<5FAn.une

SURFACE

- Pp
/
L | Aas° :4454-4./2
7
=TAN2 .
Kp :ANYZ(“"WZ) % VZ*ZC op: 72TAN2(45+¢V2)+2CTAN(45+¢/2)
op=Kp P 2
p= 2 YHS+2CH Pp=( 45— ) TANZ(45+dy'2)+2CHTAN
Pp =Kp YHZ/2 P QL w2 (45+¢/2)
GRAPHIC SOLUTION FOR SLOPING BACKFILL
Pa
/_ < PASSIVE WEDGE
W 4 Pp
W
N R R
\\
cL \ o

FOR COHESIONLESS SOILS WITH SLOPING BACKFILL ,VALUES OF KA AND Kp, AND POSITIONS OF FAILURE ARE
GIVEN IN FIGURE 4.
FOR SOIL WITH C AND ¢ ,THE POSITION OF THE FAILURE SURFACE IS DETERMINED BY ANALYZING TRIAL WEDGES
TO OBTAIN MAXIMUM VALUE OF Py AND MINIMUM VALUE OF Pp.
THE CASES SHOWN INVOLVE THE FOLLOWING ASSUMPTIONS.
. MATERIALS ARE HOMOGENEOUS.
2. SUFFICIENT MOVEMENT HAS OCCURRED SO SHEAR STRENGTH ON RUPTURE SURFACE IS COMPLETELY MOBILIZED.
3. WALL IS VERTICAL.NO SHEAR FORCES ARE PRESENT ON BACK OF WALL .RESULTANT FORCES ARE HORIZONTAL..
UNDER THESE CONDITIONS,RESULTANT PRESSURES ARE ACTIVE AND PASSIVE VALUES, AND RUPTURE SURFACE IS A
STRAIGHT PLANE THROUGH HEEL OF WALL.EFFECTS OF SURCHARGE AND GROUNDWATER PRESSURES ARE NOT INCLUIDED

FIGURE 2
Computation of Simple Active and Passive Pressures
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F| X
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ASSUME HINGES AT STRUT
LOCATIONS FOR CALCULATING
STRUT FORCES
F-l
F;__7T—44W‘§;::\\\\‘ 0.25H
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= o 0.50H
l
Fq 3
__ﬁ '
0.25H
| 1
o
L
V
C'hz

(a) SAND

o) =0.65 Ky YH
WHERE Ko=TANZ (45-¢/2)

(b) SOFT TO MEDIUM CLAY

(Ny>6)

For clays base the selection on
No = Y H/c

Oh:Kkp-y-H

Ka =l—m%;

m = 1 except where cut is
underlain by deep soft
normally consolidated
clay, then m = 0.4Fgp

See Figure 28 for Factor of Safety
against bottom instability,
(FSB): 1 £ Fgp L1.5

©) STIFF CLAY

(No<4)
For 4<{N,<6, use larger of
diagrams (b) and (c).

Ohiz0.2 yH; 0},=0.4yH
Use lower value when movements
are minimal and short
construction period.

FIGURE 26
Pressure Distribution for Brace Loads in Internally Braced Flexible Walls
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MANAGERS g DESIGNERS/CONSULTANTS

INEEL V-Tank Site Soils Data Summary:
1. Grain Size Distribution (ASTM D421-85)

Sieve Size

um Mm
749 007
75.0 0.08
106.0 0.11
2500 0.25
4250 043
850.0 0.85
2,0000 200

Std.
<#200
#200
#140
#60
#40
#20
#10

Sample Numbers —»

Depth of Samples —»

2. Dry Density (ASTM D5057-90), g/cm3

3. Percent Moisture (ASTM D2216-90), %

1WG01401PR
10-12.5

10.7

4.6

116

6.3

11.8

229

321

1.506

16.5

1WG01402PR
10-12.5

11.5

4.1

17.8

7.5

14.2

27.2

17.8

1.546

15.8

1WG01501PR
15-17.5

10.1

2.9

159

8.9

14.3

288

19

1.4

12.5

1WG01601PR
17.5-20

19.4

4.4

24.5

12.4

20.4

17.6

1.3

12.6

*Average % moisture does not include data from 15’ — 17.5’ depth in order to take a more conservative approach.

Average
12.93
4.00
17.45
8.78
15.18
24.13
17.55
100.00

1.53

*16.15%

% Finer

12.91
16.91
34.36
43.14
58.32
82.45

95.5 pcf

O 16,
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LOCKHEED MARTIW

Lockheed Martin Idaho Technologies Company
INTERDEPARTMENTAL COMMUNICATION

Date: September 16, 1998

To: John Giles . MS 3120 6-4158

From: Edna C. Johnsen ,MX MS 3960 6-9705
Subject: TRANSMITTAL OF RESULT TABLES FOR THE WAG-1 SAMPLING (V-TANKS)

SAMPLING PROJECT - ECJ-04-98

Enclosed please find the following Result Tables for the WAG-1 Sampling (V-Tanks) Project.
Inorganic

Result Table

WAG-1 Sampling (V-Tanks) - Inorganic Data (Method Validation Level C, table dated 9-15-98)
Non-Metals

Result Table

WAG-1 Sampling (V-Tanks) - Non-Metal Data (Method Validation Level C, table dated 9-16-98)

Particle Size Density

Result Table
WAG-1 Sampling (V-Tanks) — Particle Size Density (Method Validation Level C, table dated 9-17-98)

Per your request these tables were completed before all the data was received for this project. When the
remainder of the data has been received, I will complete the other Result Tables and forward them to you.

Please review the enclosed table carefully. If you have any questions, or would like any changes, please
do not hesitate to contact me at 526-9705 or Lotus Notes ECO.

Enclosure

cc: Carolyn S. Blackmore, MS 3953
Mary W. Hudson, MS 3960
Donna R. Kirchner (w/o Encl), MS 396002K~
WAG-1 Sampling (V-Tanks) Project File
Project File WAG1-03
Project File WAG1-04
Edna C. Johnsen File
File Code 6404



WAG-1 Sampling (V-Tanks) S&A Data Document

WAG-1 SAMPLING (V-TANKS) - NON-METALS DATA

June 1998

Method Validation Level C

Page 1 of 4

AREA

LOCATION

TYPE OF LOCATION
SAMPLE NUMBER
MEDIA

UNITS

SDG_NUMBER

FIELD MEASUREMENT
Depth (ft)

ANALYTES

Carbon

Density
Hydrogen, atomic
Nitrogen, atomic
Percent Moisture

Total Inorganic Carbon

Total (Allowed) Hold 'rime;
Total (Allowed) Hold Time
Total (Allowed) Hold nmeg
Total (Allowed) Hold Time

TAN V-TANKS
Dé

GRID
1960140167
SOIL

X
1460140167

10-12.5

- -
S .
oo (7]
cc

35(28)d*

TAN V-TANKS
D6

GRID
1WG014016T
SOIL

ug/g
1WG014016T

10-12.5

19300 M

34(28)d*

TAN V-TANKS
Dé

GRID
1WGO1401PR
SOIL

g/cm3
1WG0140167

TAN V-TANKS
Dé

GRID
1WG01401PR
SOIL

3
1WG014016T

a. Method deviation see RDR #LMES-AS0-002 (Carbon, Hydrogen-atomic, and Nitrogen-atomic)

b. ASTM D5057-90 (Density)

c. ASTM D2216-90 (Percent Moisture)
d. EPA Method 415.1/5W846 9060 (Total Inorganic Carbon)

9-16-98

10-12.5

1.5

27(28)d

10-12.5

16.5

22(28)d

TAN V-TANKS
Dé

GRID
1WG0140267
solL

X
1WG0140167

10-12.5

- —
o0 o
cCc <

35(28)d

Oh S|



WAG-1 Sampling (V-Tanks) SRA Data Document

WAG-1 SAMPLING (V-TANKS) - NON-METALS DATA (Continued)

June 1998

Method Validation Level C

Page 2 of 4

AREA

LOCATION

TYPE OF LOCATION
SAMPLE NUMBER
MEDIA

UNITS

SDG_NUMBER

FIELD MEASUREMENT

Depth (ft)

ANALYTES

Carbon

Density
Hydrogen, atomic
Nitrogen, atomic
Percent Moisture

Total Inorganic Carbon

Total (Allowed) Hold Timeg
Total (Allowed) Hold Time

Total (Allowed) Hold TimeS
Total (Allowed) Hold Time

d

TAN V-TANKS
D6

GRID
1WG014026T
SOIL

ug/g
1WG0140161

TAN V-TANKS
D6

GR1D
1WG01402PR
SOIL

g/cm3
1WG0140161

10-12.5

14000 M

34(28)d*

10-12.5

1.5

27(28)d

%
1WG0140167

Method deviation see RDR #LMES-ASO-002 (Carbon, Hydrogen-atomic, and Nitrogen-atomic)

b. ASTM D5057-90 (Density)

c. ASTM D2216-90 (Percent Moisture)

d. EPA Method 415.1/SWB46 9060 (Total Inorganic Carbon)
9-16-98

TAN V-TANKS
D6

GRID
1WG01402PR
SOIL

10-12.5

22(28)d

TAN V-TANKS
Dé

GRID
1460150161

SOl

15-17.5

- d b
.
o0 ©

34(28)d*

L
%

1460140161

coc <

TAN V-TANKS
D6

GRID
1WG015016T
SOIL

ug/g
1WG014016T

15-17.5 -

17000 M

34(28)d*

Oh=x9]



WAG-1 sampling (V-Tanks) S&A Data Document June 1998 Method Validation Level €
WAG-1 SAMPLING (V-TANKS) - NON-METALS DATA (Continued) Page 3 of 4
AREA TAN V-TANKS TAN V-TANKS TAN V-TANKS TAN V-TANKS TAN V-TANKS
LOCATION D6 D6 1.3 D6
TYPE OF LOCATION GRID GRID GRID GRID GRID
SAMPLE NUMBER 1WG01501PR 1WG01501PR 1WG016016T 1WG0160167 1WG01601PR
MEDIA SOIL SOIL SOIL SoIL SOIL
UNITS G/CM3 % X ug/g G/CM3
SDG_NUMBER 14G014016T 1460140167 1WG014016T 1460140167 1460140161
FIELD MEASUREMENT
Depth (ft) 15-17.5 15-17.5 17.5-20 17.5-20 17.5-20 -
ANALYTES
Carbon 1.0 U
Density 1.4 1.3
Hydrogen, atomic 1.0 U
Nitrogen, atomic 1.0U
Percent Moisture 12.5
Total Inorganic Carbon 17000 M
Total (Allowed) Hold Timep 35(28)d*
Total (Allowed) Hold Time 27(28)d 27(28)d
Total (Allowed) Hold rimeg 22(28)d
Total (Allowed) Hold Time 34(28)d*

a. Method deviation see RDR #LMES-AS0-002 (Carbon, Hydrogen-atomic, and Nitrogen-atomic)

b. ASTM D5057-90 (Density)

c. ASTM D2216-90 (Percent Moisture)
d. EPA Method 415.1/5u846 9060 (Total Inorganic Carbon)

9-16-98

opde L)



I3 OF YO

86-91-6

(uoqJe) ajuebiou] 1e301) 0906 9%AMS/L°SLY% POYISW Vd3 p
(34n3sjol Juaduad) 06-91220 HISV -2
(A31suaqQ) 06-25060 WISV °q

(3jwoie-uaboJl N pue 'd1wole-uabospAH ‘uoqJed) 2o0-0SV-SIHIH ¥

p(82)22

9°21

02-5°41

1910%109M1
*

110s
Yd1L09109M|
ary9

94

SANVL-A NVL

Q¥ 335 UOI3BIA3p poylay ‘e

p 3ull P1oH (pamo)v) je30)
o 2UWtl plol (pamo]v) jeiol
nos_p P1OH (pamoily) je3o)
gdU!ll PIOH (pamo])v) )e30f

uoqJse) otuebiouj jejof

aJ4nis|oW juadtayg
ajwole ‘uabodyiN
Jlwole ‘uaboupAy
A3 1suag

uoqJe)

S3ILATVNY

(33) yidag
ININIYNSVYIN Q1314

Y38HWNN 90S

S1INN

VIQ3W

Y3IAWNN 31dWYS
NOI1VJ07 40 3dAl
NOI[1V301

vayv

Y jo 4 abey

J 13A37 uojiepyieA poylan

(Panutiuol)  VivVa STVIIW-NON - (SANVL-A) INITdWYS | -9VM

8661 dunr . 3uaundoqQ BlEQ YIS (SAUBL-A) Buy|dwes |-nyp

Pais



[y 10 NM—
A -
i T 1o -
WAG-1 Sampling (V-Tanks) S&A Data Document June 1998 - Method Validation Level C
WAG-1 SAMPLING (V-TANKS) - PARTICLE SIZE DENSITY Page 1 of 1
AREA TAN V-TANKS TAN V-TANKS TAN V-TANKS TAN V-TANKS
LOCATION D6 D6 D6 D6
TYPE OF LOCATION GRID GR1D GRID GRID
SAMPLE NUMBER 1WG01401PR 1WG01402PR 1WGO1501PR 1WGO1601PR
MEDIA SOIL SOIL SOIL SOIL
UNITS Wt. % wt. % wt, X wt. X
S UM 1460340167 o 1WG0140161 1460140167 14G0140167
FIELD MEASUREMENT 1 S0 & )md //0,5,; 1965 lem® //5.8%
Depth (ft) 10-12.5 10-12.5 15-17.5 17.5-20
A
<75 Microns 10.7 11.5 10.1 19.4
106 Mircons ) 11.6 17.8 15.9 24.5
2000 Microns “uv, 32.1 17.8 19.0 1.3
250 Microns & (i 6.3 7.5 8.9 12.4
425 Microns (400 11.8 14.2 14.3 20.4
75 Microns (2 [xo) 4.6 4.1 2.9 4.4
850 Microns ( #20Y) 22. 27.2 28.8 17.
Total (Allowed) Hold Time@ 30¢28)d* 30(28)d* 30(28)d* 30(28)d*

a. ASTM D421-85
9-17-98 '

oh=R bl



ANALYTICAL SERVICES ORGANIZATION

SAMPLE RESULTS REPORT

Date Sampled:  6/30/98 MYPHM1 Customer Sample ID: 1WG01402PR [0~ 12/

Date Received:  7/7/98 ' ' ‘ Lab Sample ID: A981900124

Matrix: solL " COC Number: 10377

Analyte Cas No. Result Unit Q Method Analysis Date | QC Batch Lab Test
:75 Micrometers T  N3123 1146 . w% | ASO D421-85 07/30/1998 12:00 | - ] élEVE o
106 Micrometer sieve 'N3145 17.75 wt % - ASO D421-85 07/30/1998 12.00| SIEVE
2000 Micrometer sieve =~ | N3189 17.77 wt % | AsSOD421-85  [07/30/1998 12:00 SIEVE o
250 Micrometersieve =~ | N3156 | 753 | wt% | .| TASOD421.85  |07/30/1998 12:00 . SIEVE
425 Micromelter sieve - N3167 1417 ‘4 W% | AsOD421-85  [07/30/1998 12.00| SIEVE
. [75 Micrometer sieve CN3134 | 411 | W% | AsOD421-85  [07/30/1998 12:00 §iEVEm ,

850 Micromeler sieve S  N3178 2722 | wt% | |  ASOD421-85  |07/30/1998 12:00 SIEVE

8/5/98 3:22:18 PM

ohdooz




ANALYTICAL SERVICES ORGANIZATION

SAMPLE RESULTS REPORT
Date Sampled:  6/30/98 IAWETC Customer Sample ID: 1\WG01402PR
Date Received:  7/7/98 Lab Sample ID: A981900124
Matrix: solL ' COC Number: 10377

Analyte Cas No. Result Unit Q Method Analysis Date | QC Batch Lab Test
Density ' ) N260 1546 | glcm3 | ASTM D5057-90  [07/27/1998 10:30 {QC98208032| DENSITY-I

Percent Moisture ' | Ne68 15.8 % | ASTM D2216-90 ' (07/22/1998 12:45 |QC98205006 |PERCENT-MOIS

8/5/98 2:09:51 PM

ohdo i
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ANALYTICAL SERVICES ORGANIZATION

SAMPLE RESULTS REPORT
Date Sampled: 6/30/98 IAWETC Customer Sample ID: 1WG01401PR
Date Received:  7/7/98 Lab Sample ID: A981900123
Matrix: SOIL COC Number: 10377
Analyte Cas No. Resuit Unit Q Method Analysis Date | QC Balch Lab Test
Density - o N260 1.506 g/cm3 - ASTMD5057-90  [07/27/1998 10:30 [QC98208032| DENSITY-l
 |Percent Moisture ‘ N668 16.5 % ASTM D2216-90  |07/22/1998 12:45 | QC98205006 |PERCENT-MOIS

8/5/98 2:09:51 PM
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TECHNICAL MzEMORANDUM FOR THE
WAG 3 AND WAG 10 SOILS TREATABILITY STUDY:
PHYSICAL SEPARATION OF RADIONUCLIDES IN SCILS

1.0 INTRODUCTION

This technical memorandum summarizes the results of the first phase of investgacon
under the Wasi= Area Group (WAG 3) and WAG 10 Soils Treatabiiity Study (TS). The
objecave of the first phase of the WAG 3 and WAG 10 TS is to demonstrate whether or not
radionuciides can be mechanically separated from soils at the Idaho Nadonal Enginesring
Laboratory (INEL) and maks recommendations for future work. If mechanical separadon of
radionuclides can be economically performed on soils Tom the INEL, then volume reduction of
radioacdvely contaminated soil at the INEL may be a viable weamnent opdon worthy of further

consideradon.

To facilitate environmental remediaton efforts, the INEL is divided into 10 WAGs which
are further subdivided into operable units (OUs). WAGs 1 through 9 generally correscond to
INEL operadonal facilides (Figure 1-1), while WAG 10 corresponds to overall concerns
associated with the Snake River Plain Aquifer (SRPA) in the bounds of the faciliry-specific
WAGs. The boundary of WAG 10 is the INEL boundary, or beyond, as necessary to encompass
real or potendal impact from INEL actvides IDHW 1991).

Sampling was performed in areas of suspected radionuclide contaminadon in soils from
sites inside and outside of existing OUs. Remedial Project Managers (RPMs) of the U.S.
Deparmment of Energy (DOE), Idaho Operadons Office (DOE-ID), U.S. Environmental
Protection Agency (EPA), Region X, and the Idaho Department of Health and Welfare (IDHW)
reviewed availubdle information regarding radionuclide contaminated soils (RCS) at the INEL
that are outside exisdng OUs and determined sites where unacceptable risks to human health or
the environment may exist. Inside OUs, arsas which may have elevated radionuclide
contaminaton in soils and couid potendally pose a higher risk were selected for sampling.
Surface soils berween ranging in depth from 0 10 0.3 m (0 and 1 ft) below land surface (bls) were
sampled from the selected locadons. Physical separation of particle size fracdons was achieved
by wet sieving the samples. The individual partcle size fractions were analvzed for radionuclice
indicators and specific radionuclides. Sample aliquots were subjected to mechanical atmition and
the effect of attridon on radionuclide disTibution in the individual particle size fractions was

evaluated.



25 or Y40

Sample Log Numoer: 060313
TAN TSF-09
Partcle Size Disz:5ution X Radionuclide Diszibuton (pCug) )
Sieve Gross Tare Net Alpha Beta Cs-137 Avg Cs
- 4 558.70 103.64 455.06 2164 67117 §139.2 8189.2
+10 104.51 24.76 79.35 410.8 13063.1 13729.7 9016.3
-30 7211 195.60 76.51 7252 253153 28918.9 11506.3
+100 37223 191.48 180.75 1684.7 56756.3 61081.1 22818.2
+200 354.34 194.50 159.94 2319.8 80630.6 70270.3 30789.4
+100 293.00 193.52 99.38 32387 1112613 88918.9 362834
Fines ' 518.07 72.45 445.62 123423 416216.2 462162.2 165047.7
Toual 2473.56 976.45 1497.11 4365.6 150770.3 163047.7
Sample Log Number: 090313 after aridon
TAN TSF-09
Partucle Size Distribution Radionuclide Distribution (pCi/g)
Sieve Gross Tare Net Alpha Bema Cs-137 Avg Cs
+ 4 404.79 104.30 300.49 1230 3828.3 28649 28649
+10 89.16 24.30 64.36 165.8 52252 10162.2 4160.3
+40 89.67 20.79 68.88 8153 25540.5 18864.9 6492.9
+100 334.79 192.97 141.82 12207 38198.2 443243 15806.7
+200 32723 193.30 133.93 21216 68018.0 71081.1 26233.6
00 112.17 20.53 91.64 3085.6 103603.6 120000.0 36952.9 —_
Fines 454.41 72.15 382.26 123423 - 3887387 4648649 175120.3 i ,
Toual 1812.22 628.34  1183.38 4698.0 148553.1 175120.3 ™

Average Cs = Calculated weighted average concentration of cesium for composite
soil fraction greater than or equal to sieve size shown. For example, actvity
shown on +30 mesi line is the average activity for all materials above 40 mesh.
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REQ. NO.
NATZRIAL
48P MT

SCAEEN

4382020125
S0IL
GROSS

170.5106
180. 3800
179.530¢
175.2100
182.1000
1714900

PERCENT WEIGHT FINES

TARE

“200.66
ENPTY

165.1600
169.1600
169.1600
169.1600
169.1600
169.1600

9.941994

L )

2.1
23.64
20.94
12.22
25.89

4.66

>-3/-9¢

-/
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4981900123

SOIL
GROSS TARE 674/7/
208.87 120.1 ;
SCREEN PULL EKPTE 1
20000 1974700 169.1600 2.1
850 189.3500  169.1600 22.90
425 179.5200  169.1600 11.75
250 14.7500  169.1600 §.34
105 179.3500  169.1600 11.56
7 173.2200  169.1600 (.62

PERCENT WEIGY™ FINES 10.72929




REQ. NO. 4981900124
WATERIAL SOIL
SANP WT GROSS
2014
SCREEN FULL
2000 182.8200
850 191.8200
12§ 18C. 8500
230 175.3700
-08 183.8100
75 172.5500

PERCENT WEIGHT FINES

TARE

118.88
EXPTY
163.1600
169.1600
169.1600
169.1600
163.1600
168.1600

11.46391

AT

n.n
21.22
14.11
7.53
17.75
4,11

7—3/—99

2‘{' oOF qo
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REQ. NO. A38202012%
KATZRIAL SOIL

S34P W1 GROSS TARE
: 250,65 "200.66
SCAEEN FULL ENPTY 5 ¥
2000 1705100 169,160 2.0
350 180.3806  169.1600 23,64
125 179.5300 163,100 20,94
250 175.2700  169.1600 12.22
105 182.1000  189.1600 25,88
5 1714900 169.1600 {.66

PERCENT WEIGHT FINES 9.941994

>-3/-9¢

-/

3l erY40
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IR 4981900123 )

S01L

STy GROSS TARE 04/7/
208.87 120.1

SCREEN RULL BKPTY LW

2000 197.4700  169.1600 32.11

850 189.3500  169.1600 22.90

123 179.5200  169.1600 11.15

250 174.7500  169.1600 §.34

103 179.3500  169.1600 11.56

1 173.2200  169.1600 {.52

PERCENT WEIGHT FINES 10.72929




)

REQ. NO.
KATERIAL
SANF T

SCREEN

A981300124
011
6ROSS
2014
FULL

182.8200

- 191.8200

180.8500
175,3700
183.8100
172.5500

PERCENT VEIGHT FINES

TARE

118.88
ENPTY
163.1600
169.1600
169.1600
163.1600
169.1600
169.1600

11.46391

AT

1.1
21.22
.1
7.53
17.75
411

7-31-9%

cett
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4321900123

S0TL
GROSS
196.83

FULL
183.9600
19:.6300
180.3207
176.1500
181.5800
171.4290

PERCENT WEIGHT FINES

TARE

118.88

ENPTY
169.1600
159.1600
163.1600
169. 1600
169.1600
163.1600

10,09622

X

18.99
28.83
14.32
8.94
15.93
2.90

7-3/-7%

A

Hordd



REQ. NO.
NATERIAL
SAKP WT

SCREEN

2000
850
125
250
106
1%

1981900122
5011

GROSS
19381
FULL

170.1000
182.3000
184.4700
178.4800
187.3200
172.4400

PERCENT WEIGHT FINE®

TARE

118,92
ENPTY

169.1600
169.1600
169.1600
169.1600
169. 1850
1$3.1600

19.4151%

XV

1.26
17.55
20.44
12.44
.52

4.38

7 -3/-9Y
54//

35640
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rench Shields

Speed Shore offers the most advanced line of trench shielding products available. Built to last, these shields are -
designed and certified by Registered Professional Engineers to aplimize strength-to-weight ratios while maintaining
minimal sidewall thickness.

Standard shields are availabie with 3" to 8” thick walls in a full array of heights and iengths. The comprehensive -
fine of trench shislds includes economical Single-Wall Shields for less extreme lateral pressures, specially designed
Manhole Shields, and the popular heavy-duty Double-Wail Shields. Complete custom capabilities are atso available
to analyze and optimize shields to your specific needs.

Unique Speed Shors features include: replaceable push blogks to protect the integrity of the structure, high-tensile
steel reinforcement plates for added strength in critical spreader socket areas, and a variety of industry options that
are included as Speed Shore standard features. Such features make Speed Shore trench shields the preferred choice
for maximum productivity and safety in the trenches.

Speed Shore Shields
Optimize Safety and
Productivity.

s Replaceable Push Blocks
protect your structure when pushing the
shield fo grade. Damaged sections are
readily replaced with no modification to
shigld structure.

u 1/2" Steel Reintorcement Plates
for added strength and puncture resistance
in critical spreader socket areas.

a 5 Spreader Sockets v
(standard on most Double-Wall Shields) for
optimum versatility in spreader placement.

w Heavy-Duty Stacking Sockets
assure proper alignment of stacked shields.

u Thru-Wall Spreader Sockets
penetrate end vertical supports for added
strength and durability.

s Easy-Access Lifting Pockets
for ease of handling.

= Certification Plate
for quick reference to shield size, serjal
number and P.E.—Certified capacity.

SPEED & SHORIE®

PIONEERING TRENCH SAFETY




rench Shield Features

CERTIFICATION PLATE R

REPLACEABLE PUSK BLOCKS

FACTORY PAINTED

12" WIGH-TENSILE STEEL
REINFORGEMENT PLATES

EASY-ACCESS LIFTING POCKETS

HEAVY-DUTY
STACKING SOCKETS

NGH-TENSILE STERL

KEWFORCED THRU-WALL CONSTRUCTION

SPREADER SOCKETS
FLAT SHIELD BOTTOMS®

HEAVY-DUTY PULLING EYES

QUICK-CONNECT __—"" |

PINS AND KEEPERS

- *REINFORCED ABRASION-
RESISTANT KNIFE-ECGE
AVAIABLE AT NO CHARGE.  \ -

TYPICAL DOUBLE-WALL SHIELD




-,

Double-Wall Trench shields >«

[T

, .
4" Double-Wall
PiPE SHIELD ALLOWABLE DEFTH
MODEL DIMENSIONS | CLEARANGE { WEIGHT | CAPACITY (FLY by oot typa =
H (Fu L (n.) (Lbe.) {Pet) R B |C(8Q)} C
T3-0408-DWe | « 8 20 2430 s540 | SO} 50 | 50 | 50
TS-0410-DW4 | 10 20 2780 3390 | s0 | 50 | 30 | 43
73.0812.0We | 4 12 20 3150 2280 | S0 | 50| 38 | 20
VS-0416-DW4 | 4 18 20 3730 1230 | a7 | 27 | 21 | 16
TS-0420-DWa | 4 20 20 4420 770 201 1771 13 10
‘TS-0608-DWe < 8 2 3200 4330 501 %0 | %0 50
7S-0810-DW4 | 6 10 42 2840 3420 | SO | S0 | S0 | as
73.0812.0W4 | 6 12 42 4320 2310 50| 60 40 | 31
TS-0816-0W4 | 8 18 42 5785 1250 | 48] 20 | 22 | 17
T5-0820-DWe | 8 20 42 7435 880 | 34} 20| 18 | 13
TS-0808-DW4 | 8 8 82 3220 2100 S0 | 48 | 37 29
75-0810-DW4 | 8 10 €2 4438 1680 | So | 39| 30 | 24
TS-0812-0W4 | 8 12 62 5200 1400 | 501 33 | 28 | 21
TS-0816-DWa | & 18 a2 7360 1250 50| 30| 24 | 19
T5-0820-DW4 | 8 20 62 2550 900 | 36| 22| 18 | 18
6" Double-Wall
—
PIPE SHIELD ALLOWABLE DEPTH
MODEL DIMENSIONS | CLEARANCE | WEIGHT | CAPACITY (FL) oy 21 type >
H (R L (in} (Lbs.) (Psf) A 8 |C(60 c
TS.0412-DW6 | 4 | 12 20 3720 3680 S0 ] 50 | S0 | 47
TS0a160W8 | 4 | 18 20 4830 1390 | 6 | a4 | 34 | 2
TS0420-0W6 | & | 20 20 5240 1260 | a8 | 23| 22 | 17
TS-0424-0W8 | a4 | 24 20 6300 850 | 32 19 15 | 12
TS-0426-DWE | & | 24 2 7230 620 23] 14 ] 1 9 .
TSos12.0W6 | 6 | 12 a2 5465 | 3650 | 50| %0 | 0 | 48 Spreader Sets
TS-0816-DWe | 6 | 16 42 8510 2000 50| 50| 35 | 27
TS-p620-0Ws | 8 | 20 42 8370 1250 )20 23 | 18 T
T5.0824.DW6 | € | 24 42 9540 950 | 374 22 | 18 | 1s MODEL DESCRIPTION “;u,,.l
TS-0628-DW6 | & | 28 .2 11540 740 20 171 15 | n SPre.024 | 24 (2] Spreaders| . 350
75-0812DW6 | 8 | 12 65 8880 2630 50| 47 | 3 | 28 SPRB.030 | 30" (2.5) Spreaders| 430
TS-0816-Owe 8 18 o)) 8525 3000 501 48 | 36 28 SPRB-038 | a8 (3) Spreaders| 520
TS-0820-0W6 | 8 | 20 8s 9980 1250 | S0 ] 20 | 24 | 18 SPR6042 | 42 (3.5) Spreaders] 610
TS-0824-0W8 | 8 | 24 85 12400 980 | 38| 24| 19 | 15 SPR8-048 | 48" (4)  Sproaders| 695
[rs-082a-owe | 8 | 28 6§ 15650 700 | 32| 20| 18 | 13 SPRB.0%4 | 54° (4.5] Spreaders| 780
IS:1012-0W6 § 10 | 12 28 8410 1000 | 501 38 | 30 | 24 SPRB-060 | 60° (5) Spreaders| 870
TS-10186-0W6 | 10 | 18 86 10560 1200 49| 31 ] 24 [ 19 SPRE.072 | 72 (6] Spreaders| 1040
7S-1020-DwWa 10 20 88 12540 860 40 25 20 16 SPRB-084 ax" (7-) Spfﬂﬁd@fﬁ © 1216
TS-1024.0W6 | 10 | 24 ) 15035 860 35| 22 | 18 | 15 SPRB.096 | 95 (8) Spreaders| 1350
TS-1028-OwW6 | 10 | 28 86 19880 770 i20] 18] 13 SPRB.108 [305 (9) Spreaders] 1560
SPR8-120 [120° (10') Spreaders| 1736
11)
8" Double-Wall SPRB-132 | 132 (1) Spreaders| 1910
- SPR8-144 | 144" (12-) Spreuders 2085
PIPE _ SHIELD ALLOWABLE DEPTH SPRB-156 }156° (13') Spreaders} 2255
MODEL DIMENSIONS | CLEARANCE | WEIGHT | CAPACITY 1PL.) by now yoe - SPR8-168 | 168" (14') . Spreaders| 2430
Hey L i) Lbe) Pety a1 e lcon] © SPR8-180 | 180° (15) Spreaders| 2600
T30120.0W8| 4 | 20 20 6450 1800 S0 | 40 | 30 | 24 * Wnchudes & spraasers per sl ‘
T3-0424-DW8 4 24 20 7460 1230 47 27 21 17
vS-0428-DW8| 4 | 28 20 2600 200 32! 8] 12
Ts04320w8| 4 | a2 20 2460 880 261 15| 12 [ 10
T3-0820-DW8| 8 | 20 2 3380 1790 0| 4] 31 | 24 Pyi= Pounds per sauare foal e :
TS-0624-0W8| 6 | 24 a2 10780 1220 a8 |28 | 22 | 17 = Prior to use, M'r' MIOSHBEZ‘.:CFF, Farl 1926 (wbpart Pyand - -
75-0828-0WAa| 6 | 28 a2 13395 | 1080 2] 22| 17 :m&ﬂi":;‘; o l";::";‘; ::‘2”;";‘3";":'; fiowieis
Is0e320Wws 6 1 32 42 14760 860 301 221 13 | 8 Type B S0i net 10 excaed 45 Pl par toot of depth: Type GIBG) sail Aok lo
T5-0820-DW8 8 | 20 es 11950 1780 50 | 41 32 25 sxcwed 60 P! par foot of depth; Type C 30ii nat 1o sxcend 80 Pt per.foat
T3.0824.DW8] 8 | 24 85 13260 1220 4@ | 29 | 24 | 19 of depth. -
TS- -DOW. 88 18670 1270 4 19 ) - '
T‘.g%gg-ng Z :: 65 2?:% 980 22 Z:J ?9 15 Nowx: Allowabie dep™s gre 1lmird 1o SO ledt tor practical purpoges. Comtact.
= Speed SRote iar apDHCANDNS excanaing poasied dliowedie Oeoiis.
TS-1020-DwW8 10 20 86 14420 1320 30 33 28 21 -
T5-1023-0w8| 10 | 24 86 18390 1100 a7 | 28| 22 | 18
TS-1028.0W8| 10 | 28 86 18700 920 37 | 23| 19 | 16
TS022.0wA 88 24430 a70 31221 18 | 15



Single-Wall Trench Shielas “ ™

3” Economy Single-Wall
PIPE : SHIELD ALLOWABLE DEPTH
MODEL  |DIMENSIONS | CLEARANCE | WEIGHT | CAPACITY (L) by vt orpw ™ Spreader Sets*

H (Fy L (n.) (Lbs) Pst.) A | B |Cso}| C S
TS-D406-SW3 4 ] 22 935 1700 S0 | 38 29 22 " MODEL NO. DESCRIPTION WEIGHT
T7S-0408-SW3 | ¢ -} 22 1150 910 3] 20) 16| 18 foa)
TS-0410-SW3 | 4 10 22 1385 570 27113 | 1o 8 SPR4-024 24" (2") Spreaders| = -90 .
TS-0412-SW3 | 4 12 22 1760 10 19 | 12 9 8 SPR4-030 | 30" (2.5") Spreadgers| - 110
JS0608-SwW3 | 8 | 8 3¢ 1305 1200 47| 28 | 22 | 17 SPR4-038 | 36°(3) . Spreaders! . :130
'TS-0608-SW3 | 6 8 34 ALEE) 620 | 3118 | 5| 12 SPR4-042 |42° (3.5') Spreaders| ' 150~
T3-0810-SW3 | & 10 34 1985 $10 20} 3| 10 [ SPR4-048 {48"(4) :Spreaders{ . 175
TS-0812-5W3 | 6 12 2415 430 17| vl 8 8 SPR4-054 - | 54" (4.5') Spreaders 19%
78-0808-SW3 | 8 8 48 16685 750 0! 18] 15| 13 SPR4-080 |80" (5" Spreaders| . 215
75-0808-SW3 | 8 8 28 2055 s80 | 23| 1514 12.] 10 SPR4-072 [72"(6') Spreaders| 280
TS-0810-SW3 | 3 10 o6 2820 450 1812 .| 9 SPR4-084 |84 (7) Sprsaders 300
TS-0812-3w3 | 8 12 46 3060 380 16 | 11 9 8 SPR4-096 |96” (8") Spreaders| 345

3" Single-Wall Shields are of tubuiar construclion. Haavy-Duty Stacking Sockets and Pulling Eyes are opional. -

Psf = Pounds per squats foct.

== Priov to s, teder to OSHAZ 29 CFR, Part 1926 (30bpan P} and Manurciue!'s Tadulated Data for detailed sxplanation of
s0il ypes and product application, Type A soll not axcaed 25 Pst per fook of depth, Typs 8 soil act o excaed 45 PY per
foot of depiv. Typs C(BO) soil hot to axceea 60 Psf per foot of depth; Type C sod nol to excasd 80 Pal per foot of depth.

Note: Altlowabie depths ve limited to 50 test for practicat purpases. Contact Spaed Shore for wp‘wlom axcudm posted

“Inchudug ¢ 3pteaders par el

allowsdie cepihs.
4" Heavy-Duty Single-Wall -
PIPE -1 SHIELD ALLOWABLE DEPTH
MODEL DIMENSIONS | CLEARANGE | WEIGHT | CAPACITY {FL.) by 200 typa= ,

H (e L n) | (Lbe) (Pat) A8 (Cso) C - ..
78-0408-SW4aH | 4 [ 22 998 2840 50 { 50 | a8 | 37 SPYQMGT Asets )
T5-0408-SWaH | 4 8 22 1230 1528 $0 134} 26 | 20 .

TS-0410-SWaH | ¢ 10 22 1510 950 a7 |2y} 17 | 13 , T -
TS.0412.5WaH | 4 12 22 1840 850 26 [1s] 12 ] 9 MODEL . DESCRIPTION W{Elbcouzf -
78-0414-SWaH | 4 14 22 2220 878 25 [1s] 121 10 SPRS5-024 | 30" (2) Spreaders} 185 |.:
78-0416-SWaH | 4 16 22 2780 850 24 { s | 12 9 SPRS-036 | 36" ' (3') Spreaders| 250
T3-0808-SWaH [ 8 38 1545 2080 | 50| 48 )} 37 28 SPRS5-048° | 48 (4" Spreaders| 330
TS-0808-SwaH | 8 ] 36 1875 1526 S0 [ 38§ 27 | 2 SPR5-080 | 80° (5') Spreaders| 415
7S-0610-Sw4aH 8 10 386 2280 9%0 8|22 18 14 - SPRS-072 72" {6') Spreaders|. 500- -
T75-0612-SWaH [} 12 k] ] 2740 0880 | 25 1 18 13 10 SPR5-084 84" (7') Spregders| 580
TS-0814-SwaeH | 8 14 36 3195 600 24 | 1s | 12 10 SPRS-098 | 96" (8’) Spreaders| - 665 ..
T3-0616-SWak | 6 18 38 3585 460 18| n 9 8 SPRS-102 [102" (9 Spraaders| 730
15-0808-SWaH | 8 8 16 1980 1300 50 | 31 | 28 | 15 SPRS-120. {120" (10°) Spreaders}-. 830
TS.0808-SWaH | 8 8 40 2410 980 40 {24 | 19 | 15 SPRS-132 132" (17) Spreaders| 915 |
T5-0610-SWaH ) 10 48 2840 780 322 ] 1w 13 SPR5-144 (144" (12)) Spreaders]- 995-
T3-0812-SwaH | 8 12 46 .3480. 650 26 | 17 ] 14 11 SPRS-156 ]158" (13') Spreadaerst 108y -
TS-0814-SWaH | 8 14 48 1088 550 23} 15| 12 10 SPRS-168 168" {14') Spreaders| 1164
T5-0816-SW4aH 8 16 48 4645 430 18 12 10 9

& Single-Wall Sraekds are constructed with Speed Shore's exclusive slope—faced sucturdl cesign, and include
Stacking Sockets and Pulling Eyes,

Psi = Pounds per square foot.
°* Prlor 1 use. reter 1o OSHAY 20 CFR, Part 1926 (subpert P) 3nd A s Tabulatad Dals for astailed explanacion ai

s0il typas and product appheatcn. Typ‘Asmlnoluceed 26 Pt pef toot or depd; Type B soft nok to excaed 45 Pt per
100t s Oepth; Type C(80) $0H Aat 1o exceed 00 Pst par oot of uspth: Typs C soil not o exteed 80 P3f par toot of daptiL

Nols: Atiowatis dspths are fimited 10 SO feet for practical purposes. Comact 3pesd Snore for appiications excesding posted
alowadle depihs.

SPRS-180 |180" (15°) Spreaders| 1247
“Inglucies ¢ sprenders pef o -

NES TRENCH snomle

3655 South 700 West "~

Salt Lake City, UT 84119"
(801) 270-5821 « Fax: 270.3175



‘rch Spreaders

Designed for bore-pits and large-diameter pipe clearancs.
Speed Shore's Arch Spreaders are quick and easy fo -
install. Availabls with a full range of bolt-on extensions,
they simply pin in place on the standard double-wall
shields to provide for exceptionally high clearances.

WEIGHT
MODEL DESCRIPTION IEian
1 TS-ARCH T Basic Arch Spraader | 2290 |
F‘T’S-ARCH-EX?ET 1' Extension 150 -
TS-ARCH-EXTQ2 2' Extension’ 255
TS-ARCH-EXT03 3' Extgnsion 360
TS-ARCH-EXT04 4’ Extension 485 - |
TS-ARCH-EXTOS - &' Extenaion 565
TS-ARCH-EXT06 &' Extension 870
TS-ARCH-EXTO? 7 Extension 775
TS-ARCH-EXT08 8’ Extension - 880 -
TS-ARCH-EXT09 9' Extension 985
TS-ARCH-EXT1Y0 10" Extension 1085

The standard Arch Soreader 13 designed ior use with &', B, and 10" high Spsed Shore Shisids,

The daslc Arch Spreadsr will traduze a 6' span between Lhe inside wally of te shisid.
Extensions a3 available in 1" incements. .

Shoring Vel Waler  Excawalion Mooy Alm Auminum  Steel Tench  Manholg  Manguard® - Mega-Sorg®. -~ Beding
Shizids® Shorgs Systams Braces  Fanel Systems Trnch Shlgids  Shiglds Shiefas - Shields - Systems ng .. . Boxes.

SPEED &"SHORE" | T ) e
PIONEERING TRENCH SAFETY MES TRENCH SHORING. . | ', -

33305 SAMHOUSTONPKWY E. s HOUSTON, TEXAS 77047 3855 South 700 West

e ~ N Salt Lake City, UT ,'84119,'
(713} 6480750 » FAX (713) 343-8483 » USA TOLL FHEL: 1-800-231-6462 wEay: _
e :a‘_;ww.speedshwe.com : (801) 2,7’0.5821 *Fax: 27_0.8'1175‘
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